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1 Executive Summary

The City of San Marcos (City) completed a Master Plan for its water distribution system in 2016 to guide
the growth and development of the distribution system. Since t hat time the system has seen significant
changes and is anticipated to experience rapid growth in the foreseeable future with the development of
several new major residential neighborhoods and two new potable water sources. For these reasons, the

City retained Plummer Associates, Inc. (Plummer) to complete an update to the Water Master Plan (WMP).

In the 2016 Water Master Plan Update, the hydraulic model software was upgraded from Bentley WaterCAD

to Innovyze InfoWater which functions directly within a geographic information systems (GIS) environment.

The Cityés hydraulic model was updated and recalibrate
2014 were used to perform the updated model calibration. Calibration of the computer model was aided

by the abundantd at a avail able from the Cityds Advanced Meteri
actual hourly consumption data for every meter in the system facilitated the distribution o f demands and

allowed for the development of precise diurnal curves. As a result, strong calibration was achieved.

Significant changes in the Cityds distribution system
Over the past three years, the City's participation in the Alliance Regional Water Authority resulted in the

first phase of the project moving forward, which will deliver 5,379 ac-ft/yr of treated water supply. In addition,

according to development plans, the City is expected to add almost 60,000 people to the water service

area in the next fifteen years. Finally, the Cityds water service area
Notable changes include acquisition of the Crystal Clear Water Supply Corporation (Crystal Clear) service

area along McCarty Lane and transfer of the service area south of Old Bastrop and east of Centerpoint to

Crystal Clear This Water Master Plan update provides a plan for the construction of capital improvements

that allow the distribution system to effectively serve a | | devel oped areas within the

Convenience and Necessity (CCN) boundary and to ensure the efficient use of the new ARWA water supply.

Up-to-date spatial data for meter locations, current pipe network, and pressure plane boundaries w ere
received from the City and incorporated into the existing model. From the infrastructure information
received, the plans for new developments, and the projected water use (gallons per capita per day, or

gpcd) goals, a future system model was developed for each of the following years: 2025, 2030, and 2035 .

The modeled future demand and future infrastructure were evaluated for regulatory compliance and
operational efficiency. Using the criteria described in the master plan, a list of projects forthe City6 s Capi t al
Improvements Program (CIP) was developedt o me et state regulations and t

requirements.
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The 2020 Water Master Plan Update provides a revised capital infrastructure plan through 2035 as well as

an updated hydraulic model of the potable water distribution system that incorporates new planned

developments and water supplies. This report presents a summary of the modeling effort and a revised

capital improvements project list (CIP List) as of March 2020.

Table ES.1: CIP Cost Opin ions
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Figure ES.1: Water Distribution System with CIP
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2 Introduction

The City of San Marcos provides water service toresidents and businesses located within its CCN. The City
is located in Hays County in Central Texas. The City completed a Master Plan for its water distribution

system in 2016 to guide the gro wth and development of the distribution system. Since that time the system

has seen significant changes and is anticipated to experience rapid growth in the foreseeable future with
the development of several new major residential neighborhoods and two new potable water sources. For
these reasons, the City retained Plummer Associates, Inc. (Plummer) to complete an update to the Water
Master Plan (WMP).

The purpose of this evaluation is to provide the City with an updated water system model and to develop
recommendations for system improvements through 2035 based on growth projections and new water

supply contracts.

The following activities were defined in the project scope and were completed by Plummer for the

development of the WMP update.

Perform data collection and system asset inventory.

Analyze existing data.

Develop preliminary existing system model.

Perform an evaluation for the regulatory compliance of the existing system.

Develop the future year demand distribution.

S T A

Coordinate with Alliance Regional Water Authority (ARWA) and Guadalupe Blanco River Authority

(GBRA)concerning the new water source.

~

Develop and execute future year model scenarios.
8. Develop a Capital Improvements Projects (CIP) list.

9. Evaluate and recommend a City supply plan.

The efforts completed in the 2016 Master Plan included calibration of the model infrastructure,
determination of friction factors for different pipe materials, development of diurnal curves for demand

nodes, and maximum day / peak hour multipliers. Overall, the calibration of the 2016 hydraulic model was
very successfulwhich can be attributed to the availability of advanced metering infrastructure (AMI) data.
Additionally, Hazen Williams Gfactors from the old 2007 model were imported to the new 2016 InfoWater
model where possible. New pipes added since 2007 were assigned an initial Gfactor based on pipe material
(ductile iron = 130, PVC = 150). These Gfactors were attributed to new pipes in the 202 0 model, as well.
The availability of AMI data led to the development of new, more precise diurnal curves and refined
maximum day and peak hour demand multipliers. Details about the methods of determination of these

factors can be found in the 2016 Water M aster Plan.
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3 Existing System Overview

The City of San Marcos owns and operates a potable water distribution system to provide service to

customers within its service area. The system is comprised of the following components:

9 MGD capacity from the regional Surface Water Treatment Plant (SWTP)
Six active wells and well pumps at five separate sites
Nine storage tanks (five of which serve as elevated storage to at least one pressure plane) and two
clearwells at the SWTP
1 Seven pump stations
Six pressure reducing valves (PRVS)

Over 1.3 million linear feet of pipe, mostly comprised of ductile iron or polyvinyl chloride (PVC)

3.1 Existing System Model

The demands and demand distribution for the year 2020 were previously developed in the 2016 Water
Master Plan. The 2016 model was used to create a model ofthe Ci t yds current potable wat
May 2019. The operation of the pumping stations and wells remained the same and the water demand for

each modeled node was checked against the recent meter data received from the City.

Several CIP projects from the 2016 WMP have beenimplemented since its completion, including the

following:

1 CIP2: New 0.5 million gallon (MG Elevated Storage Tank (EST) for 1063 pressure plane (La Cima
EST)and new pumps at the Ranch Road (RR 12 storage tank to fill the La Cima Tank
CIP 4: Connect Soyars Tank to936 pressure plane.
CIP5: Close gap between existing 16inch (in.) in Hunter Rd. southwest of McCarty Ln and Soyars
tank

1 CIP 7: Complete 24in. main by joining end of line at M cCarty Rd. to IH-35 just north of the Premium
Outlets.

1 CIP: 9 Upsize existing 12 in. main to 16 in. main along E. McCarty Ln. just north of Old Bastrop
Hwy.
CIP 11: Initial portion of Kissing Tree Loop to Phase | of Development
CIP 41.1: Upsize lines to 8 in. PVC in Fairlawn neighborhood along Crepe Myrtle Dr.and IH-35
frontage road.

1 Other Project: Install new 14 in. pipeline crossing the San Marcos River at Cheatham St.
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Figure 1: CIP Project s Incorporated Since 2016

These seven projects were incorporated into the 2019 model. In addition, development growth in the
Kissing Tree, Blanco Vista and La Cimaneighborhoods was also included in the model.

3.2 Acquisition of Crystal Clear Service Area

The neighborhood along McCarty Ln, previously operated by Crystal Clear, willsoonbes er ved by
water system. At present, the City is operating the neighborhood using the inherited infrastructure for
Crystal Clear. This includes the existing pipe network, two groundwater wells (390 gpm and 400 gpm), a
ground storage tank with pumping station , and an elevated storage tank. It is anticipated the City will
connect this neighborhood to its distribution system sometime in late 2020. The geospatial data from the
City shows a potential interconnect between the Crystal Clear system andt he Ci tyods

Stagecoach Trail and another interconnect along McCarty Ln. as seen in Figure 2. It is not anticipated that
the connection effort with need to be associated with a CIP projed, rather, the connection can be achieved

through the manipulation of valves along Stagecoach Trail and McCarty Ln.
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Figure 2: Area Previously Serviced by Crystal Clear

The elevation range of the meters in the Crystal Clear area is 670-ft to 730-ft. Given this elevation

information, the area will be incorporated into the 936 pressure plane.

Followingi nt egr ati on into the e pumndssatthegreund storagerankl aaet ne

2020,

longer neededto servet hi s area or any ot herSimeatleparendt necassary et yo6s ne

ground storage tank and pumps were not included in the modeled scenarios but should be maintained by
the City as an emergency backup water supply. The overflow elevation of the existing Crystal Clearelevated
storage tank along McCarty Ln. is 842-ft and the bottom of bowl elevation is 812-ft. At these elevations,
the el evated storage tank is not able to s &edpressumes
planes and is not needed to satisfy regulatory requirements. Therefore, this elevated storage tank is

proposed to be demolished as CIP # xx.
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The historical meter data which was received from Crystal Clear indicated that the entire area had an
average annual water use of 8.8 million gallons (MG) or 17 gpm (gallons per minute). The total demand

was distributed equally over the modeled nodes to si mu

3.3  Existing System Regulatory Evaluation

The rules and regulations for public water systems are established by the Texas Commission on
Environmental Quality (TCEQ) in Title 30 of the Texas Administrative Code, Chapter 290, Subchapter D (30
TAC § 290). This section discusses the regulatory requirements applicalle tothe Cityd6 s publ i ¢ wat er s

with respect to water supply, storage , and pumping capacity.
Water Supply

The regulations found in 30 TAC § 290.45(b)(2)(B) require that all surface water supplies meet a treatment
plant capacity of 0.6 gpm per connection. The City applied for and received (June 11, 2015) a variance
allowing an alternative capacity requirement (ACR) for its water supply requirements. The variance allowed

a reduced total capacity for production. The City was granted a minimum ACR as follows:
Total Production (Groundwater + Surface Water) O 0.32 gpm/connection

Based on the existing potable water demand, the number
and the Cityds existing infr as thithe agproveccACR(Table1).Ci ty i s i n

Table 1: Existing Water Supply

Water Supply Total Production (gpm)
Treated Surface Water 6,250
Ground Water Pumps
Spring Lake Well 6,360
Comanche Well 2,700
Soyars Well 400
McCarty Well 400
Oakridge Well -
Kingswood Well 200
Crystal Clear Well 390
Total 16,700
Estimated Number of Connections (2019) 31,486
gpm/ connection 053
Meets ACR (0.32 gpm / conn) Yes
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The number of connections were determined in the 2016 WMP by counting connections and calculating a
system wide demand per connection of 0.21 gpm / connection. Since we have current data on water
usage, connections were determined by dividing average day demand by the average demand per

connection.

Water Storage

Existing storage and storage requirements are summarized in Table 2. As indicated, the existing system

meets 30 TAC § 290requirements for total storage and elevated storage.

Pumping Capacity

TCEQ requirements for pumping are dependent upon available elevated storage. The required pumping
capacity is the lesser of 2.0 gallons per minute (gpm) per connection or the ability to meet peak hour
demands with firm pumping capacity and a total capacity of at least 1,000 gpm. The calculated demand
based on 2.0 gpm per connection would require a pumping capacity significantly greater than the current
or future planned facilities for the City. Therefore, the ability to meet peak hour demands with firm pumping

capacity is evaluated for current conditions.

Table 3 summarizes the current pumping capacity information compared to the peak hour demands for

each pressure plane. TCEQ requirements aresatisfied in all cases.
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Table 2: Existing Water Storage

- . 2019
Storage Fagll lties by Pressu ActF|2ve Head Tank Style Number of Required Total Active Total Storage Required Elevated Active Elevated
ane ange Connections Storage (MG) (MG) Storagé (MG) Storage(MG)
1063-FT 578 0.1 15 0.1 0.5
Ranch Road 12 905 - 936 Ground 1.0
Kingswood GST 884 - 900 Ground 0.04
La Cima 1025- 1063  Elevated 0.5 0.5
936-FT 9,689 1.9 24 1.0 1.0
Ranch Road 12 905 - 936 Elevated 1.0 1.0
Comanche Standpipe 762 - 810 Ground 0.7
Soyars Standpipe 742 - 805 Ground 0.3
Oakridge GSTs (x2) 738.5 - 760 Ground 0.08
McCarty Standpipe 758 - 810 Ground 0.3
810-FT 21,219 4.2 7.0 21 2.5
Excess 936-FT Storage N/A Elevated 0.0 0.0
SWTP Clearwells (x2) Ground 3.0
Spring Lake GST 610 - 636 Ground 15
Comanche Standpipe 762 - 810 Elevated 0.7 0.7
Cottonwood Elevated Tank 771 - 810 Elevated 11 1.1
McCarty Standpipe 758 - 810 Elevated 0.3 0.3
Soyars Standpipe 742 - 805 Elevated 0.3 0.3
System Totaf 31,486 6.3 8.6 3.1 3.9
'Required Total Storage in Plane is 200 gallons per connection. (30TAC§290.45)
2Required Elevated Storage in Plane is 100 gallons per connection when connections exceed 2,500. (30TAC§290.45)
% Total system storage only accounts for each tank once, although in a few cases a tank may serve two pressure planes at once.
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Pressure Plane

810-FT

936-FT

Kingswood Plane

La Cima Plane

Pump Station

SWTP H5PS
Spring Lake

Total per Plane
Comanche
Soyars
McCarty
Oakridge - Not Active

Total per Plane
Kingswood

Total per Plane
Ranch Road 12

Total per Plane

Total

Table 3: Existi ng Water Pumping

2019
Number of 2019 Average Annual 2019 Maximum Day  TCEQ Required Firm
Connections Demand (gpm) Demand (gpm) Capacity (gpm)
21,219 3,914 6,427 8,595
9,689 1,787 2,935 3,925
578 107 175 234
31,486 5,808 9,537 12,754

Total PS Capacity
(gpm)
11,582
3,610
20,192
3,000
1,200

600
]
4,800
400
400
3,600
3,600

Firm PS Capacity
(gpm)
7,416
6,360
13,776
1,800
600
400
]
2,300
200
200
2,400
2,400
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4 Population and Water Demand Projections

Water service area population and water demand projections were based on the projections for future
developments performed for the 2016 WMP. Adjustments were made to account for the differences
between projections based solely on population and the residential development predicted by the detailed
development plans. The following sections describe the methodology used to estimate water demand
projections used in the hydraulic model. This chapter also presents the discussion for determining maximum

day demands, peak hour demands, and diurnal variations. Table 4 and Figure 3 demonstrate the projected
growth in the Cityds service area. T dficateiot cpnvdniencd t s ,
and necessity (CCN)area are shown in Figure 4.

Table 4: Projected Service Area Population

Region L Projections Development -Based D|fferen.ce
(Within City Limits) Projections (BT [PEDUETED £l
) Additional Growth)
2019 N/A 65,234 -
2020 71,135 N/A -
2025 77,998 89,372 11,374
2030 84,861 102,695 17,834
2035 93,048 133,701 40,653
140,000
120,000
100,000
80,000
60,000
40,000
20,000
0
2020 2025 2030 2035

- = =Region L Projections
(Within City Limits)

Development Based Projections

Figure 3: Service Area Population Projections
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Figure 4: Water Service Area Map

4.1  Future Demand Projections

As populations increase, the demand f or p OAtcartingé&
the Cityds Compr e h é@mnlecal voaseratioa efforts, 2t @s prdj¢cted that the per capita
demand will drop from 122 gpcd in 2019 to 112 gpcd in 2035. Although the population projections
presented in the Region L Water Plan (Table 4) show less growth than the table below, the develo pment
and demand projections received from the City dictated the growth projections. After consulting with City
staff, Plummer utilized the higher population projections which were back calculated from known water

demand projections.

Table 5 and Figure 5 show the population and demand projections for each of the future modeling

scenarios. Figure 6 shows how the total demand depends on the demand of the developers.
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The value of 0.21 gpm / connection determined in the 2016 WMP was used to project the number of

connections in the future service area. This is consistent with the projected per capita demand for the City.
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Table 5: Total Projected Demands

Service Area
Population Estimate

Projected GPCD!

Average Day
Demand Estimate

(gpm / MGD)
2019 65,234 128 5,808 /8.4
2025 89,372 116 7,199/10.4
2030 102,695 114 8,130/11.7
2035 133,701 112 10,399/15.0

1 GPCD projections have beegcently beenupdated by the Cit Water Conservation and Drought Response Plan
(April 2019) The projections presented in the plan prediademandof 112gpal in 2025, 11Qypcdin 203Q and 109
gpcdin 2035.For th purposes for th@lanning document, the higher demands shown in the table were used when

predictingfuture water supply and infrastructure needs.
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Figure 5: Population and Demand Growth
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Figure 6: Growing Demand from Developments

Figure7s hows t he areas of t he Gtartingtddevebmar are goowinganrtheia
demand in the next 10 years.
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Figure 7: Growth and Development Areas

4.2  Growing Developments

Several developments which were included in the 2016 WMP have grown faster than previously assumed
and thus the potable water demand has alsoincreased as compared toinitial estimates. In addition, greater
growth has been projected based on availability of more detailed development plans. These developments

are summarized in Table 6.
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Table 6: Growing Development Areas

Development Name

Area Description

Pressure Plane

area.

Blan co Vista Mostly residential area on far north end of service area. 810
Cottonwood Mostly residential area on far south end of service area. 810
Willow Creek Smaller neighborhood of single-family homes, centrally located. 936
Vista de los Santos Smaller neighborhood of single-family homes, centrally located. 936
Kissing Tree Large new development just north of the Soyars pump station. 936
La Cima Large new development on the north west end of the service 1063

Development projections were used to estimate the growth in demand over the next 15 years and modeled

for each future year scenario.

Table 7: Annual Average Demand Projections

T Growing Developments

veur | e oommoon | it [ Voot | G0 | tacma [ JOTA

Plane 810 936 1063 -

2025 182 gpm 70 gpm 24 gpm 8 gpm 89 gpm 245 gpm 618 gpm

2030 227 gpm 91 gpm 22 gpm 14 gpm 244 gpm 396 gpm 994 gpm

2035 304 gpm 125 gpm 22 gpm 14 gpm 343 gpm 547 gpm 1,355 gpm
4.3 New Developments

In additional to the growth areas described above, several new developments have been planned since

completion of the 2016 WMP. These developments were added to the model for the future year scenarios

and are summarized in Table 8.

Table 8: New Development Areas

Development Name Area Description Pressure Plane
Trace A mix of residential and commercial development on the 810
furthest southern end of the IH -35 corridor.
Whisper PID A mix of residential and C(_)mmer(:|al development on the 810
north east end of the service area.
. Smaller neighborhood of single-family homes, along HWY
High Branch 123 in the eastern end of the service area. 810
Redwood Sma_ller neighborhood of smglefa_mlly homes, along HWY 810
123 in the eastern end of the service area.
Gaslamp Large commercial/ industrial development to the east of the 810
Outlet Mall.
Willow Creek A centrally located neighborhood of older single-family 936
(Crystal Clear) homes recently adoptedi nt o t he Cityods s
A development on the Freeman Ranch located north west
Freeman 1063
along RR 12.
PLUMMER ASSOCIATES, INC. PAGE18 OF 43 AUGUST2020
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A discussion between Plummer and the City was held in mid-October in which the City indicated that a

large new industrial development (Gaslanp) may become a major water user in the coming years. With

direction from the City, it was assumed that in 2025 and 2030 the average day demand for the Gaslamp

development would be 1 MGD of potable water. The Gaslampaverage day demands would increase to 3.5

MGD in 2035 and could potentially be met with both potable water and non -potable water.

Development projections for other areas were used to estimate the growth in demand over the next 15

years and modeled for each future year scenario. If number of h omes or apartments was known for the

new development, demand per connection was used to estimate average water use. In some cases, only

acres of land were estimated for different uses in the proposed development (single -family, multi -family,

commercial, parkland, etc). For these developments, a standard number of units per acre was used to

calculate the estimated number of service units per category. The number of units was then multiplied by

the appropriate gpm per service unit equivalent (SUE) value fromt he Citybés | mpact Fee
resulting demands are presented in Table 9.
Table 9: Annual Average Demand Projections 1 New Developments
Whisper High Wilow Creek TOTAL
Year Trace PID Branch Redwood Gaslamp (CCILy:rt)al* Freeman Growth
Plane 810 936 1063 -
2025 25 gpm 88 gpm 53 gpm 117 gpm 694 gpm 13 gpm - 992 gpm
2030 114 gpm 403 gpm 97 gpm 214 gpm 694 gpm 12 gpm 201 gpm 1,736 gpm
2035 241 gpm 851 gpm 97 gpm 214 gpm 2,450 gpm 12 gpm 201 gpm 4,078 gpm

*Demand for the Crystal Clear Area seems low for the number of homes which are being served. The demand presented
in this table is based on data received from Crystal Clear which indicated an annual consumption of 8.8 MG.
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5 New Water Supplies

The majority ofthe Ci t y6s wat er s u psprfage water ang is meatédeatsthe SWTdPwhich is
operated by GBRA.The surface water is delivered from the Guadalupe River via a raw water pipeline from
an intake on a canal extending from Lake Dunlap. Groundwater extracted at each of the five well sites
provides additional supply as needed. In 2019, groundwater made up 21 percent of the total water

production with the other 79 percent coming from the SWTP .
The City operates and maintains six wells as follows:

1. Two wells at the Spring Lake Pump Station
2. One well each at the following facilities:

1 Comanche
1 McCarty

1 Soyars

1

Kingswood

It should be noted that since completion of the 2016 WMP, the two wells at the Oakridge Pump Station

have been decommissioneddue to influences of surface water and lack of available treatment.
Texas State University and Canyon Regional Water Authority Water Delivery

The City has obtained a lease for potable wat er ri ghts from Texas Sonalte Uni v
Water Authority (CRWA). In May of 2019, a study was conducted to begin conceptual planning and analyses

to define opportunities for CRWA and the City to utilize the nearby Hays Caldwell WTP (HCWTPor Maxwell

Plant) and associated water distribution system to treat and deliver additional water that could be shared

with CRWA members and the Ciy.

The details of the proposed agreement and required WTP improvements are presented in Appendix G. In
summary, the City would buy in to the improvements needed at the HCWTP and receive 1,314 acft/year
(1.2 MGD) of treated water from the HCWTP to be delivered directlyto t h e  Glisttibytidrssystem. The
water would be deliver ed thaghdserhie punp statidh §HSBYastheeHOWTWPI t h  a n
and a 12 in. delivery pipeline installed along the north side of TX 80. The new 12 in. pipeline would connect

into the existing 30 in. pipeline along Old Bastrop Hwy. near the intersection with TX 80 (see Figure 8).
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Figure 8: CRWA Del ivery Location
Alliance Regional Water Authority Water Delivery

ARWA has leased groundwater rights in eastern Caldwell County and will deliver treated Carrizo Aquifer
groundwater to various project sponsors, including the City, beginning in 2023 (Phase 1). The City will
maintain two delivery points for the new ARWA water supply i San Marcos 1, a ground storage tank at the
Ci t $WITP, associated with the 30 in. ARWA Segment B pipeline and San Marcos 2, a new elevated
storage tank in the Blanco Vistasubdivision, related to the 30 in. ARWA Segment C pipelineg(Figure 9).

The timing of the implementation of the Phase Il infrastructure is difficult to predict since unknown factors
for each project sponsor are still undetermined, such as their individual development rates and growth in
population. Phase Il construction will consist of a groundwater WTP expansion, pump station expansions,
and paralleled transmission mains. For the Water Master Plan Update, an implementation date of 2035 is

assumed for the Phase Il delivery rates from ARWA. Table 10 shows the contracted delivery rates.
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Table 10: Contracted Alliance Water

ARWA Phase Cont(I:::cf f's;r:;) unt AveFEZ?: (I;)s:.lr:/)ery Peaking Factor P;Z':e?gg\:ﬁ)ry
Phase | (2025) * 5,379 3,335 - 5,003
San Marcos 17 SWTP 2,518 1,561 1.5 2,342
San Marcos 2i BV EST 2,861 1,774 15 2,661
Phase Il (2035) * 12,798 7,9351 - 11,903
San Marcos 1i SWTP 5,991 3,715 15 5,573
San Marcos 2i BV EST 6,807 4,220 15 6,330

* T he City is allowed to accept the total amount of ARWA flow at either of their delivery points. For example, 5,003
gpm may be accepted by either delivery point 1 or delivery point 2 during Phase . For Phase I, (Superscript 1) a

maximum flow rate of 7,935 gpm may be accepted by either delivery point 1 or delivery point 2 and the total flow to
the two delivery points cannot exceed 11,903 gpm (17.1 MGD).

ARWA Booster
Pump Station

Figure 9: Alliance Regional Water Authority Delivery to the City of San Marc os
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Table 11 summarizes the existingandfuture pot abl e water supplies for the Cit

Table 11: 2035 Available Water Supply

Source Annual Average
Supply

Surface Water
San Marcos SWP 10,088 ac-ft / year
Hays-Caldwell WTP 1,345 ac-ft / year
Groundwater
San Marcos Wellsi Edwards Aquifer (Firm) 19,010 ac-ft / year
ARWA Wellsi Carrizo Wilcox Aquifer (Phasel & 1) 12,778 ac-ft / year
Total Available 43,221 ac-ft/year

Finding new sources of water is critical to guaranteeing water reliability for t he Ci t y6s current a
customers. The City has a diverse water supply portfolio which helps meet future increases in water supply
demand. The diversity of talseeensGrestakelialsle andeconsistentsvaigy geilvige for its

customers.
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6 Future Year System Evaluation

Hydraulic modeling scenarios were developed for the average day and maximum day demand cases in

each targeted future year. In general, the criteria us ed to identify the capital improvements needed to

serve the projected demand in each target year were as follows:

=

= =4 =4 =

State regulatory criteria met for storage and pumping capacity ;

Meeting a target pressure of 35 psi during maximum day demand conditions at all service
connections in the distribution system;

Minimum allowable pressure of 20 psi under fire flow conditions;

Headlossof less than 7 ft per 1,000 ft. in all pipes ;

Pipe velocities below 7 ft/s during maximum day demand conditions;

Adequate fire flow availability (including 1,000 gpm for new connections, 500 gpm for existing
connections) under maximum day demand conditions; and

Reducing water age where feasible through looped connections to improve water quality and

provide redundant water delivery p athways.

For new average day demands within future year simulations, the previously defined diurnal curves were

assigned based on the pressure plane location and use. Additionally, the maximum day and peak hour

multipliers were used from the 2016 WMP (Tabe 12).

Table 12: Maximum Day and Peak Hour Multipliers

MD:AD Multiplier
. 1.64
(system wide average)
PH:MD Multiplier
. 1.34
(system wide average)

Severalmodel changes have been made since 2016 and are discussed below.

Seven new developments have submitted plans to the City to request water service between 2020
and 2030 (see discussion of projected demands from these developments in Section 4.3). These
developments were not yet proposed in 2015 and were not a part of the previous WMP. These
include Trace, Whisper, High Branch, Redwood, and Feeman Ranch. In addition, the City has been
in contact with a major industrial developer which will be built east of the outlet malls and referred
to as the Gaslamp District. A previous iteration of the Gadamp District development was modeled
in the previous WMP as a mixed use development with an average demand of 26 gpm, just 4% of
the demand of the new industrial user. In addition to the brand new development, the new

acquisition of the Crystal Clear / Willow Creek service area has recently been confirmed.
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1 The 12 in. pipeline in Hunter Rd. has been modified to be operated permanently on the 936 plane
due to low pressures at the fire station and veterinary clinic on Hunter Rd .

1 Since the membrane treatment facility is no longer operational, the new model has retired the
Oakridge Groundwater Facility. The Oakridge ground storage tank (GST) and pump station still
serve the Deerwood neighborhood and 936 plane in the future scenarios.

1 Itis recommended that the SWTP pumpsoperate off of Comanche Standpipe levels as the Ranch
Road 12 Tank is filled by the Comanche pumps. The model has been updated to control the SWTP

pump with the water level in the Comanche Standpipeinstead of the Cottonwood EST

Model results for the future year scenarios are provided in Appendix B, C, and D and include the following

scenarios

202571 Steady State T Maximum Day Freflow Availability

20251 Extended Period Simulation i Maximum Day Minimum Pressures
20257 Extended Perbd Simulation i Water Age

203071 Steady State T Maximum Day Freflow Availability

il
l
l
il
1 203071 Extended Period Simulation i Maximum Day Minimum Pressures
1 20307 Extended Period Smulation i Water Age

1 20357 Steady State 1 Maximum Day Freflow Availability

1 203571 Extended Period Simulation i Maximum Day Minimum Pressures
)l

20351 Extended Period Simulation i Water Age

6.1 2025 System Updates

If the rapid growth projected over the next five years is realized, there will be significant capital
improvements necessary to meet all water service criteria. The 936 pressure plane will be configured to
include the newly acquired Crystal Clear service area along McCarty Ln. with a connection to the

neighborhood through the 16 in. line along Stagecoach Trail and another 16 in. line along McCarty Ln

The 936 pressure plane will be extended to the south and east to include any future developments on the

south side of Hunter Rd.

To serve the continued growth of the Kissing Tree development, the Soyars Pump Station will be upgraded.
The following major projects are also proposed to be incorporated into the system by 2025:
1 Construct a new 1.0 MG EST to serve Kissing Tree and the 936 pressure plane and a new pumping
station at the tank to boost water i nto the Kingswood pressure plane.
1 Upgrade the existing 600 gpm pumps at the Comanche pump stationto 1,250 gpm each bringing
the total pumping capacity to 4,950 gpm with a firm capacity of 3, 700 gpm.
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